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Project Introduction

Laser diodes have many advantages over other forms of lasers: extremely
compact (<1cm in length), inexpensive and simple designs that can achieve
high power, high gain, high modulation speed, high monochromaticity, and
excellent reliability and longevity. Aluminum gallium nitride (AlGaN) is
material of choice to emit laser in the ultraviolet range due to its wide
bandgap. However, conventional AlGaN devices are fabricated on III-Nitrides'
thermodynamically stable hexagonal phase, which has properties (polarization
fields, poor p-doping efficiency, low hole mobility, lack of cleavage planes)
that are detrimental to the characteristics of the laser. GaN can also be
engineered in its metastable cubic phase that has superior properties
(polarization-free, higher hole mobility, higher gain, better p-doping efficiency,
cleavage planes) for stimulated emission. My approach of growing cubic phase
GaN via metalorganic chemical vapor deposition (MOCVD) on carefully
patterned Si(100) mitigates the common issues (phase mixing, defective)
found in epitaxy on planar substrates, such as GaAs and 3C-SiC, while adding
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